Atorvastatin inhibits ABCA1 expression and cholesterol efflux in THP-1 macrophages by an LXR-dependent pathway.
The effect of atorvastatin on adenosine triphosphate (ATP)-binding cassette transporter A1 (ABCA1) expression and cholesterol efflux remains controversial. In an effort to clarify this issue, ABCA1 expression and apolipoprotein AI (apoAI)-mediated cholesterol efflux after atorvastatin treatment were investigated in THP-1 macrophages. Atorvastatin from 2 microM to 40 microM dose-dependently inhibited ABCA1 expression in human monocyte-derived macrophages and phorbol 12-myristate 13-acetate (PMA)-stimulated THP-1 monocytes. ApoAI-mediated cholesterol efflux was reduced in PMA-stimulated THP-1 cells treated with atorvastatin, this effect was abolished with acetylated low-density lipoprotein (LDL) pretreatment. Atorvastatin treatment also dose-dependently reduced liver X receptor alpha (LXRalpha) expression and Rho activation. Rho activation by farnysylpyophosphate (FPP) and lysophosphatidic acid (LPA) did not salvage, but further depressed, the cholesterol efflux and ABCA1 expression in the presence of atorvastatin. Without atorvastatin, Rho activation by mevalonate, FPP, and LPA diminished apoAI-mediated cholesterol efflux, and Rho activation by GTPgammaS also decreased ABCA1 messenger ribonucleic acid (mRNA) by 16%. Furthermore, Rho inhibition by C3 exoenzyme increased ABCA1 mRNA by 48% despite a 17% decrease in apoAI-mediated cholesterol efflux. LXRalpha agonists (T01901317 and 22(R)-hydroxycholesterol) prevented any reductions in cholesterol efflux or ABCA1 expression associated with atorvastatin treatment. Furthermore, Western blot analysis demonstrated the reciprocal inhibition of Rho and LXRalpha. In conclusion, atorvastatin decreases ABCA1 expression in noncholesterol-loaded macrophages in an LXRalpha- but not Rho-dependent pathway; this effect can be compromised after acetylated LDL cholesterol loading.